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(57)Abstract: 

PROBLEM TO BE SOLVED: To appropriately 
control the power of a recording laser beam 
regardless of the recorded state of the first layer 
at performing recording in the second information 
recording layer of a two-layer optical disk. 
SOLUTION: The top level of the return light 1 2 of 
a laser beam at performing recording in the second 
information recording layer is typically indicated in 
the figure 3. When the first layer is in a non- 
recorded state, transmissivity TE is low and ItopE 
in 12e is low. When the first layer is in the 
recorded state, the transmissivity TR is high and 
ItopR in 12r is high. In the case that the first layer 
is in the non-recorded state, the power of the 
recording laser beam to the second information 
recording layer is defined as P0 and recording 
power is adjusted so as to turn the optimum power 
Popt of the recording laser beam to the change of 
the recorded state of the first layer to be Popt= 
P0 x (TE/TR)=P0 x (ItopE/ItopR)0.5. 
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[WkM] 2Mftrf J**(r>m2mwi 0>tiMREflUi fcE 
T^5KW>, w— if tf— AeoRDftl 2<£> hy^MA' 
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imnmm^mx-^mmmT R ^m<, 1 2 ric*jn- 
& itoDR^^v\ iiu*B#*E»*tre*a»^fc:, 

^2Si(Dtf$afS^S^fe^^-1f7 1 6co^^-^Po 4: 
= P 0 X (T E /T R ) =P 0 X (I topE /I 
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gp#tc, u-if f-AO^i9 7t5r^ttiL. mmy^® 

titc u— if tr— Aijtif *ffiflk«E#^flai*i-SflaW#S: 

ffl^J tcS^V >T , Suffi if tf — A (DIBS'* !7 — SrfBIW 
t:° — ^ I— </WcX^V^T, iu IS ^ — if fcf — A <7>fS 

ffi^^h^^/w^^-r, Buisu— if tr— jucom 
m'< v - *> £ r. i: -r sit 

'*i7— 4:ffl»i-a t <D-efca r t zmmk-tzm&m s 

[0 0 0 1 ] 

t«*.fc*«*IB«IEfttc, iftE«t5B»*iS*5 
[0 0 0 2] 

>f** (CD) , U-if^>^^ (LD) ^WtL 

/««**»**sihjji (mo) 

(Dfa^pf^-c% CD. CD-ROMK7^ytStW 

tg/^CD-R^^— if y y^im^^^f^ 



[0 0 0 3] £ CD^Hr-^> LDC0f^p"p® 

^Bittx— CD-ROM03yt 0 a-^f-^$rS 

tt, 1 9 9 6^8^C DVD (Digital Ver 
satile Disk) i: LTfttfrft* ntz 0 

[0 0 0 4] DVDfi, ^itp/lstDV^^m^Jz&n 

«9 fc^;**±(0lB»ie«S:-btf 6fc#>tc, $£ori><7)3?r 

Z>z.kfrx*ZZ> 0 lE»»«tt, J^BB^St^ 
-etcDo^j6fg, -Ft* tmmu±.<nwm*: 

[0 0 0 5] ^/c. DVD-RAM, DVD-RWi:V^ 

Wx.fi, ^^^ttMOJ: 5 OS 5 

4t6Ii:^f#5o ^(Dtifr, m.&^tftt $ttTVN^> 
tf^^*-^ — ^1^=3 — (Video Tape Re 
corder) tCft:b£^SJl ^7**7*^ ^ ^ — ^ 

[0 00 6] C<Z)«t 3 4DVD-R AM, DVD-RW 

ib, iS3&*teasfi*ftT^5o ^DVDCD^*^, >t- 
ffllf-C4. 7GBi:*f9, N T S C coSbEI^r 2 

<>^^o ^m^a (High -D e f i n i t i o 

n) (D^i^9/^mm^2mmi^±^0ct^>tcisbi ( z^ 1 

5~3 0GB(OEtM^t^K6o 

[0 0 0 7] ^f&^MmM&mi&ZJj&k It 

n^DVDT'fi. DVD-9, DVD- 1 8 t V^ofc)t 
ffi^fe2o<D««SB^fcS^5wi3&SFri6*#/i7 f 
-f^^^sfcO. Ilr^^ irJt^LT. ia»S*cO[n] 

[0 0 0 8] tSa*E«^5wt^"5lBB*ffif«iE&JiS: 
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"9 ti?$8 £r!E£?rf 5 C t ri* T* £ -5 tS> <b BBJHttfc ^ \> U* 1 

1 /I S Off i&teSSjf £3gi<§ LfcftT'lg 21 S <Bft4RSe& 

«tttf«ros»*fT* 5 /t to. n i mn<r>mmmmm<^ 

3t*3»s* i jf g ro««8B»JB<r>^ffiU: J: o X$Z{t-fZ Z 

[0 0 0 9] B6tt. 2Jl<Z3««re^«r«;ifc3te«« 
1B«klKflEK«««ria«kt*5*tt«>lllWB|-C*>6. Hlf . 

2 1 fi3te**|E«fflE#. 2 2 ttS«. 2 3 fiJR 1 ©W« 
EM. 2 4tt*BML 2 5ttjS2ff>ttf#|B»flK 26 

[0010] flHRfBftjKtt: 2 1 «I« 2 2 (D-jj(Dffi 
\Z % £l<D««iE^2 3ri^/££;ft,T^5 0 Sl©ft 
«lB«di2 3tt, 0iJx.fi. *B*tttt**IISia«tt 

iftiSi®*) X'frZftmmm (01x.fi, GeTeS 

4 (0dx.fi, £*JMIft?IIMBJI) ^Lt, »2©tt* 

%ZmM2 5«$tltV>5„ Jg 2 rofimiSHJl 2 5 
«c, Witf. £ 1 «>« $R12«JI 2 3 t 

W (09x.fi, GeTeS b (y^s^A-f/WW- 

2irof i rowttesji 2 3 nsxxfm 2 ©««fB 
2 5 td'ttfR^iH^-rs t , t <Dnft&.3$& 

£ 1 <Ottf#|H^Jl 2 3 *S itJ^H 2 (OtimiE^jf 2 
[0011] ZCDJ; c.tc. 0!ixJi\ IfDVD-RAM 

it. -r^t>hs.Mm<Dmitxmmn±^^£^x^^ 0 

m 1 rofflHRSBSUi 2 3 *5*IB®^ffi (USAtttB) 
igi&^ffi^fcfe. Ig 2 <75tf *Bf2SlJl 2 5(c5iJjgi-2>7¥; 

< 'iotis 9, asKUB 1 commmmm 23^ 

2 afflttlBftJS 2 5 tcPJii-f Sftfifi^K fc*. i/Wft 

^<0^{CfE^<!7 — %&t>*£X 5 irfg 1 03 til $8 SE 
■7— ^ibcOXw^CTLS 9„ 12&'<!7— co^Ubfiv" 



[0 0 12] 8& 2 Wtf&fSMUI 2 SJCfcJt-SfBIt^^ — 

«ffi«JB2 5(C««*fEe-f 5»^-, g«2£r^LT. 
E^i" •StSSRfcJfc CTIE^-? !7— /iS^P $ tl/cESt 
if ft 2 6 Srjg 2 03f»$BE^Ui 2 5 Kflg&f-T Eii l"— 
if 3t 2 611 £ 2 ttffi&E&JS 2 5 9 
©J^I^ttSo !EftU-fjt2 6tt < fglcOlf 

mzmm 2 3 in 2 cottfBia&Ji 2 5 scsoii-r 

5fc*6. I2^U— if#2 6*s^$tfCV^5^^ 

y h 2 7 ) cofg 1 <D^m^mm 2 3 ro^tct 12 
nmmssjB 2 5 {cfij^-r sga u— -r 3t 2 6 <Dtftm^ 

[0 0 13] H7fi, IE#u— if* 2 6 J; "5^2 Wit 

^te^Ji 2 5 K*#£fs$rr3^K:, m i «o««ie»Ji 

2 3(d*Jlt-5IE^U-if*2 6/4SJ!ai=f$ixTU>Sffl*K 

y h 2 7^St?>iltV^ffl«©ttffilt, 0 7 (A) Id 
^•*-J:5»-ffi«±»**iB*4fc*-C*>S*&, B7 (B) 

fcSt^, 0 7 (C) \Z7F-r X o lc««^SB**IS«fcRJ» 
tfc5I^ro3oOl^fc5„ fcfcU ill 7 (B) tc 

(A) (0»^-<D5ga§*SrT 1 , 1117 (B) <D^<D®ig 

£ T 3 t -tfUt. TKT2<T3t!i5„ 
[0014] ^rjfi^z 11-195243 ^#{CiBtt£ 
ixtL&mitT 1 ^ *?Xt±. #JiroJKJ?-^3tKJCl*SrfiBS 
i-S^ttcioT, IgiJlBrojtaiE^Stc.tSfaakW' 
— if 3fe(?3««Sr/J^ < Lt, rroraS^toUTVS 

fit xm— iaix t %\,^<dx\ I2i@ <z>it $ste^stc 

W#*IB*-*-SBK:» 3(SlJiB«>ttf«1BfiUBro*llK»« 

[ 0 0 1 5 ] m 2 rott^ta^S 2 5 —OfE^Ol^fC, £ 
2<DlfiSfa^S2 5^jai--5IB^!7— Sir^-S 
ipfd»J^i-5ri:t%x.P>ixS34^ ±xEL7cJ; 5 
I5®u-if*2 6*sj»»SixTV^aJBl«>«f«ie«yi2 

t, sia^^jt-t-s^tj, m 2 nmmmrnm 2 5 tctt 

$a^rlE^i--5f5^u-if3t2 6 C0lS«^!7 — Sr£ 1 coJW 

^fa^Ji 2 3 cosis^icft cTfij^-r^ r t i-±mmxh 

[0016] ^«tCSJ-e^.W-r 5, HI 6 iZTjk L 2 sott 

mmmm2 3. 2 5Srfl-i-s3t*«is»jtsc»2 nc^it 
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jS*T e Sr 1 0%i: L, E»i"~ !f# 2 6 jWBMS tt*C 

ffiO -C*>ai:S<OiSia*T R *4 0%ti-So ft 
2 0>tiM8E»/I2 5*tB*««-C^>S»*«r5 0%^"T 
5 0 ::t\ JB l <^flMRIE»i 2 3 WH**tt («t>3S 
i©^fg;(/v|£fS) ft 2 COtf «ESUi 2 5 

— 6^IB^/>°!7— ttl OraW^^ (ft 1 <7)ff$B 
E&J12 3<D3gia^^l 0%T*fc^>r ttzXV, 10m 
WXO. 1 = 1 mW) 0 — lEiSU— if*2 6<^>7 
-^lOmWH, *l<Off*E»i2 3(DUm^— if 

*#si«v*tttt) r*fo5<J:#. % 2 cott $re®ji 2 3 tcsi 

St5!2S^7-li4mW (lOmWXO. 4-4m 
W) irftp, twW^-i:4oTU3o ^CT\ 
ft 1 OflHREflUI 2 3#E«#«K:fcS»^<Z>^*T 

— if ft 2 6<D^sKy h 2 7rtKfc5^«<03Sifi3*fi. IB 
«««i:W***«)tt*KJ:D»t-r*fc», ft 1 
«REflUV2 3(D5Sigi^T R 

[0 0 17] 

* * com 2 ji g w^cott aiE«ui^*r L-ci*ffl§:E»-r 
#ttr*tt « * is»-r srt^ts ft mzmjyfeis x n 

*«E«K«*«{fci"4 r <t £ g «j i: t§t)^fc5o 
[0 0 18] 

tt, 2«K±o««IBM**i-S*«*E«ME#^^ 
-if tf- a {c ± o ria»*rfT* 3 W*E«S#afcfc*5V * 

[0 0 19] 3=7^ 1 ^|B«<0««E»*«fetc*5 

^"C\ IS*«2(c|E*<o«Kf* s ii!jEK0 5te^ttJ w< 

4I^E«^>«Mtt, BttEROJt^tU^^ 5 ?*^ 
[0 0 2 0] W*3S5 ^E«^>*Wtt. ««E»3£««c 
-if bf— AS:jt«f«EftjttE«c^fiHJti-5flB*t^ai: , AS 



«4rWU 0EftiJ9P3Btt, 2«JW±<nfflf«E«»S:W"*-S 

KiE»«:fiffc 9 SSSlcj;^ «TE)t*ttl^a^*HitH**-* 
"3v^T, StJfB t- — if fcf— A(OE®/<!7 — Sr*Jffl»i"Sr 

[0 0 2 1] a*3S5^E«^«f«E«3S«^*5 

v^x. »**6 ^tm<o$£Wte. fflrE*J»#a* 5 , BtrE 

u — if fcf — A (7) f B® / < 17 — £ mU fflii" 5 fc (7) T* fc £ r t S: 
^®£1-<5fc<D-Cfc!K W**7KiE«W>3B93tt* SufB 

«rE**tb*«^*mm*«>* h a u^/w 

CS<3v^, BIjEu-if tr— -6.<oE»^l7— SrWJIU-rs 
fc^-Cfc^ »#*6fcE«0>SS93tt. 8trE»J»#a 
«FE*ttM#a^*fflffl*<O^U^WC*-5V^ 
SufB i — if tr— A(7)E®^!7 — SrSiJW-r5t<^"e*> 
5 £ *:*M»4:-ra *>«>-e*S 0 
[0 0 2 2] 

a^i-*fefe(0««E»»B^^W*«j«**-r^o 
7\ 3ttU— 1fK9>f^ 4(i3tMmSfR. SttSiJffllgP. 

[0 0 2 3] IfJfltJRltt. if. 
1f*if#«V^b*t5. CD-CI47 8 0-8 3 0 

nm. DVDtii6 3 0- 6 5 0 nm^t^fflV^tl 
£ 0 6^«)E»*ftS:*i»S*:»^«:* E« 

Jtixtfft&fti^s^ tf— a^tK^ h^fi, i/— ifiS* 
(A) tcittfiJU »teu^X^>BlPft (N A) tcSit;^!l 
u— if>tagtcov>Tfi, <DM& 

4 0 0 nm(DW^fe^^U-if^ffl^#lt$^TU^ 

[0024] flgft^a^v^tLStry^r y^2tt, 

^ N *t»uvX<z>BiP« (NA) KJt0W-5fcft, *^ 

tt^ftLTL* 5, CDT1iNA=^0. 4 5. DVD 
T1j;NA=0. 6gSt*foofc/5\ 2fc1fcf^:i*S*S56'7 f 
^^T^fiO. 6 5—0. 8 5m*)lz.t£*)*:i-!?3bZ>a M 

[0 0 2 5] if K5>f^3tt. If 3fejR 1 
y^2 k-mk£hX\*^Z>Zbtf&\t\ 
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[00 2 6] JttttH^gkt LTfflv^e>ixS3fe«Wl«4^ 

^t>tT*3Ci:35S-C#Si: £ bC tV 9Ty?2 Srii 
L T HBft $ n 6 — 0 s if — A coffi S £ ft *!S® ffi ^ 

h u— ^-r^^cfe^-^— #«#t>, **uj»4^fe# 

[0 0 2 7] »JW«f|5 5rt:. 4 0*fcHffl;JjK:X<5 

<Srl^ *<Z>te*^*<5< I — - if '<3*V*!7 — 

[0028] ftr^x? 6<D&im b owmawitcE 

tr— a co/«? 17 — j&SB¥S0>e«A* 17 — i: £ <fc 5 K: i'— 
if K9-f 3 Sr»J»i- S i: £ b «^ffi«Sr* 1 S B 

[0 0 2 9] »2«B<Offlf«|5»«^lE»i-SB5^IBjR 
✓<!7— tt, E«50>*7*-f 6<7)M { 9*^^maS4 

*5 J: 5 KifBlfflffi 5 # if K9>f '< 3 
[0 0 3 0] M9*^*ffli-<tSIB»^l7— WWJ»»f^ 

**Kfi, 2/ift^-f **E«*«fttClK&Jh 

[0 0 3 1] H7-C8ftWLfcJ:5»-, 2 Jf a «_hofif 
«ESS^?>^MI5 3t«. *<7>«*IE»»^e>^— if tr 
- A co A Will izttLW-f 5 ffi«Eft« oEflttttB K <t 3 3 

[0 0 3 2] B2fl, *»<Offlf«IE»l*w|B«LTV^ 

l^oo. u — if tr — j*<dm 9 it i 1 coi^/v^fl^fituc^ 

Lfcfc0>-C*>S o u^</U^Itl^*V^— if tf— ^CDM<9 
**#fe*t-C*5 0, I ^ £ Ibo«o ffl ^^> 
ttv^o I top i: Iho,t«.ttEf»+«>IB»^— ^ 

•^ISfi-^ - ^ m 60* $ K <fc o X b ^'><7^fP£:§ ft £ & 

[0 0 3 3] B3tt, ^2gI(Z>ffi«E®Jf fcE^LT 
i^£R$<£>* ^— if tf— A OS 9 it 1 2(D\s^/is&m#:&) 
C^l/ct)WT^^o if tr— ^tt^iJii^WfRIE 
Mt3Sau-CJR2lilOlt«IE«i-eS»L, SSIg 
1 J|g^>1ff«iG«S$r3ifiUTS9 it 1 2 kteZtzfr. 

<7>««E^^SiB*tfMB;V*fcfc, Jg2/faotjif#Sfe^ 
HI 3 CO 1 2 e C0gtf#e7) ± 3 t:l 0 it U~</M*, I topE ^? 



< & 9 , (U 3 CO 1 2 r (Dffl^J; 9 CI "9 it U^/l/ I 
topR* s K<*S« r 1 i I <ottf*|E»i* i^-f 

h 7 y ^ ^Ifift^ll^SiS* ti5 1 
38jaspttiHKW«caEft;-rS3fts, Sifi**««E»i 

[0 0 3 4] ::-e, ffilx.fi, u~ if tr— j*<r>W&'*y 

2 « a Off «!E««^ttf«0!B»tC*a[4^ !7- P 0 

tLTV^5^ffi^SaS*S:T R . «>*E»Rll8^aia 
^^T E , ^n^o^oM^itcoi^cDi/^/^^ I 

^ i^t-tzt. u-ifif-Att^i«aow« 

ffi^il^2[H3iiilLTM , 9iti:^5fc^. -tix&OBB« 
ItopR 0 5 : Itop E °- 5 =T R : T E 

©H««9 4o 9 i-*t>*>, ffl«SO*«E«Ul36 s 

^T-fc5^^>Pti-^ffi^N 0 !7-co±#^^. 
(T R /T E ) = ( I topR/ I tope) 0 5 

[0035] ±m\^tiXo\^ mimgmum 

E»*35 s *EftRffi-C*>S»^K, ^2Sg^it^ffi^ 
Ji— offlf«<OE«^*i*&Eft^— 1f*<o^l7— %P 0 
ir-T^i:, »l»B<o*«E»»^E»tt*oaEfklc» 
tSEti — ifitcoS®^!7— P opt Sr, 
Po P t=Po>< (T E /T R ) =P 0 X (I topE /I 

topR^ 

[0 0 3 6] Mri^Ml^^^xme S:#flg L4*6RWt 
6 0 *f«E«l#2 10ff2 0lff«EM2 5l:flM 
SrE»-t"S*-&, IB^^— if it 2 6 OM 9 itte, ^ 1 CO 
IRIESI2 3S:2[Hl@igLTl^Ci:(c^^ 0 

% i ott ^ts^s 2 3 a*ra*ttttT?fcs»&0>SB i ot* 

8. ) . t^t, jBl<7>fflf«E»« 2 3 3&s»H*«tt-C*> 
5^o, S 2 cotf SBE^Ui 2 5±-C<o*3BE»^!7— 
^rS^ffi^LT, ^xfi, P E = lmW ( u— ifitaio 
S2g/> , !7-Po = 10mW) ^-T5 0 ^fc. % 1 O-ftS 
fB^S 2 3 3ftSE»*ttt"C*>S»-&<Z>ai»*T R tt«ilii- 

-5o -C0<^r E»w— ifitOfB^/N o !7-P 0 (10m 
W) Sr#J»L*l*i, »2^W«E«k«2 5^©J5Si-5 
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ai^-7-(i4mWi:^^ i-ftfc>*>. E«^— 1f#2 

[0 0 3 7] SC, ?g l aflMSEttfli 2 3 *«»B*«*-c 

sftB^Lfc i topE -c*>5o ::t\ SB 2 <Dtt¥RE4M 2 5 
(0?B**Ht-COS»*Sr5 0 fS^u— If* 

2 6 (DM Y) Jt<D U"</W*, % 1 ^WfflSflUI 2 3 

I to P E= 1 OmWX 0. 1X0. 5X0. 1-0. 05 
mW 

[0 0 3 8] £fc, » 1 £>ffl«E4ft/l 2 3 #lE»tttt-e 
OlBakU— !f*2 6<7>M9 7fec£>t: 0 ~^ u^</Ptt|g| 3 "Ctft 
KLfcI torf t*)5. ::*C, $ 2 Offlf $KE&g 2 5 <£> 
ii)RlWglt^5 0%^t5h Eft I'— if #2 
6 <Dg «9 7fe<^ U^/Ute, » 1 <Bffif«EftJl 2 3 SrSSiS 
I, »2<Z>«*1E»»2 5*d± ORW^ix. SU*Jgl<£> 

mnmmm 2 3 ^s^u^t t w^u-e 

1 topR = 1 OmWX 0. 4X0. 5X0. 4 = 0. 8m 
W 

i:mtS^^45o i"*t>*>. feftu— !f*26 
tm%l£thX\,^Z>^tt<Dm 1 0>if *EftJl 2 3 dS^SaiB 
**«-C*> i: 2 »£>0>Eft if * 

2 6 (DM 0 * l^/i^ Ifcil. 
0. 05:0. 8-1 : 16 

[0 0 3 9] Lfc^oT, MO Jtu^/wJtSr^rtt-eix 
0. 5*i"*Ui. Eft'*!7— Jfci:*eL<*5o <tot, 
» 1 0>**Eft« 2 3<oiE»^'-1f*36SHa^tS4^TV^S 
«*±ffi*S**tt«^*>*»^»cSB2(^«*fBft«2 5 

icflMnsrEft-rs t * (DEftv- if3t^«aiE»^i7— 

Po I- (I tops/ I to*) 05 Sr*»i-SWJ»S:i- £ d 
b\^£*). *a*IB»^17--C»2<Z>fflf«fB»« 
2 5tCi#$R£:Eft-f fc*s-CS5o **3. Ito P E*5«t 

trp 0 «>*itt— Jfeiit-cfcs^b, z.ixe><Dffl:tt. mi<^ 

[0 0 4 0] ±*Lfci}C, H3-C»WLfc|tKi«t? 

^-rnjfifiRir-tt, ia«k«F^»i^— if tr— 2<^ 

«>IE«k*siS*iX'CV^5tttt<Z>aia*«rT R , ±<ff)*E 
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